We have used in situ hybridization to investigate the expression of TNF-c 
INTRODUCTION
A central issue of T-cll ontogeny is the identification of the signals and growth factors required for the proliferation and differentiation of immature cells in the thymus. TNF-may be one of these signals. This protein was initially described as cytostatic and cytotoxic against a variety of tumor cells (Carswell et al., 1975) and normal cell types (Broxmeyer et al., 1986) . Besides, TNF-o can induce a number of negative and positive regulators of cell growth [e.g., granulocyte-macrophage CSF (Munker et al., 1986) , IL-1 (Nawroth et al., 1986) , IFN-fl2 (Kohase et al., 1986) ] in a variety of .cell types. These latter observations suggest that TNF-o may also be involved in the control of cell proliferation and differentiation.
Several experimental data suggest that TNF-o may play a role in thymic lymphopoiesis. It stimulates thymocyte proliferation in vitro in association with other cytokines: It synergizes with IL-2 and IL-7 on the CD4-CD8-double-*Corresponding author. negative subset of adult thymocytes (Suda et al., 1990b) and with IL-2 on day-15 murine fetal thymocytes (Suda et al., 1990a) . It induces the production of IL-6 by fetal thymocytes (Ranges et al., 1988) and the expression of IL-2 receptors on their cell .membrane (Lowenthal et al., 1989) .
Moreover, TNF-o stimulates the capacity of some thymic epithelial cells to establish interactions with immature thymocytes (Defresne et al., 1990) .
The mechanisms by which TNF-o exerts its activities are still unknown, as well as the nature, frequency, and ontogeny of the producing cells in the thymus. All the data available on its production come from in vitro studies with thymocytes stimulated by PHA (Ranges et al., 1988) , PMA and calcium ionophore (Suda et al., 1990a) , or ConA and TPA (Reem et al., 1989 (Duijvestijn et al., 1983) , which are known to produce TNF-z in many organs (Matthews, 1981) .
Our observations clearly demonstrate two waves of TNF-z mRNA production during thymic ontogeny: The first one occurs at day-14 of gestation; the second one starts at day 16 (Matthews, 1981) , we identified macrophages in fetal thymuses by histoenzymology (Duijvestijn et al., 1983) .
Acid phosphatase-positive cells were not observed within 14-day fetal thymuses (Fig. 3A  and 4 (Fwlkes and Pardoll, 1989) , which can be induced in vitro to produce TNF-o (Suda et al., 1990a (Carding et al., 1989) (Suda et al., 1990b) . Similarly, human thymocytes treated by PHA produce TNF-o (Ranges et al., 1988) and when stimulated by ConA and TPA, they express TNF-o mRNA (Reem et al., 1989) . The physiological equivalents of these activating agents are unknown. It has been shown that IL-1, IL-2, or IL-4 can modulate this production (Ranges et al., 1988) ; moreover, the peaks of IL-2 and IL-4 mRNA expression in the fetal thymus immediately precede the waves of TNF-c production (Carding et al., 1989 (Suda et al., 1990b) , it enhances the proliferation induced by IL-2 or by IL-7 (Suda et al., 1990b) . Moreover, it stimulates thymocytes to produce IL-6 (Ranges et al., 1988) , another growth factor that may be required for T-cell development. Finally, in view of our recent observations that TNF-o enhances the capacity of epithelial cells isolated from thymic nurse cells to establish interactions with immature fetal thymocytes (Defresne et al., 1990) , it is possible that this cytokine provides the signals for the expression in some thymic stromal cells of molecules facilitating the cell to cell contacts required for the intrathymic selection processes (Marrack et al., 1988 
